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WASHING MACHINE WITH CONVEYOR DEVICE 

5 Cross-Ref erence to Related Application : 

This application is a continuation of copending International 
Application No. PCT/EP01/14908 , filed December 17, 2001, which 
designated the United States and was not published in English. 

10 Background of the Invention : 
Field of the Invention ; 
The invention relates to a washing machine having a housing, a 
laundry goods mover, and suds application device, and a device 
to remove dissolved dirt from the laundry goods. 

15 

Washing machines of the aforementioned type are known from the 
state of the art as household washing machines that are sold 
commercially. To agitate the laundry goods, such household 
washing machines have a washing drum into which the suds are 
20 flushed. The dirt dissolved in the laundry goods is, then, 
removed in a rinsing cycle. 

Furthermore, washing and laundry facilities for industrial 
laundry purposes are known from the state of the art. 

25 
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United States Patent No. 5,502,988 to Shimazaki et al . 
discloses an industrial laundry device having a conveyor chain 
to transport the laundry goods through the various laundry 
processing steps. Furthermore, United States Patent No. 
5 4,412,435 to Gallagher discloses a continuous operation 

laundry system having a device for mechanically manipulating 
the laundry goods. A corresponding system is also disclosed in 
United States Patent No. 4,361,018 to Gallagher. 

10 Netherlands Patent Document 1005069 C2 discloses an industrial 
hot mangle for drying and pressing laundry goods having a 
continuous conveyor belt. The conveyor belt is partially 
guided along a steam system. 

15 Japanese Patent Document JP-A-10118398 is a drying-, 

smoothing- and pressing system for laundered goods having a 
band to take up the humidity as well as rollers for the 
transport of the laundered goods. 

20 Japanese Patent Document JP-A-5337300 discloses an industrial 
laundry device with a conveyor that transports the laundry 
goods through the various laundry processing steps in the 
system. 

25 United States Patent No. 5,439,768 discloses a conveyor for 
moving the laundry goods where the laundry goods to be 
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transported are coupled to the conveyor belt by fastening 
clips . 

German Published, Non-Prosecuted Patent Application 3216195 A, 
5 corresponding to United States Patent No. 4,434,633 to Winch 
et al. and to United States Patent No. 4,425,842 to Winch et 
al . , discloses a squeezing device where the laundry goods are 
pressed against a roll by a conveyor belt to perform a pre- 
dehumidif ication. 

10 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
washing machine with conveyor device that overcomes the 
hereinaf ore-mentioned disadvantages of the heretofore-known 
15 devices of this general type and that improves the prior art 
washing machines . 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a washing machine, 

20 including a housing, a conveyor disposed in the housing for 
moving laundry goods in a circulation in the housing, a suds 
application device at least partially disposed in the housing 
for applying suds to the laundry goods, and a cleaning device 
at least partially disposed in the housing for removing 

25 dissolved dirt from the laundry goods. 
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With the objects of the invention in view, there is also 
provided a washing machine, including a housing, means for 
transporting laundry goods in a circulation in the housing, 
means for applying suds to the laundry goods, and means for 
5 removing dissolved dirt from the laundry goods. 

Preferably, the conveyor is a conveyor belt or a conveyor 
chain . 

10 With the invention, the laundry goods to be washed can be hung 
onto the conveyor belt located in the washing machine, for 
example, on a hanger or a rod. The washing cycle is, then, 
performed on the hanging laundry goods. After the washing 
cycle is completed, the laundry goods are, then, in their 

15 ready-to-use position, i.e., they can be either removed 

manually or automatically from the washing machine to be hung 
onto a clothing rod. 

A special advantage of the invention is that the conveyor 
2 0 device of the washing machine can put the laundry goods into 

circulation within the housing of the washing machine. Various 
devices for realizing the individual steps of the laundering 
process can be disposed along the circulation. This makes it 
possible - depending on the degree of soiling - to repeat the 
25 individual steps of the washing process several times. 
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For example, it is possible to dispose nozzles along a segment 
of the circulation to moisten the laundry goods to ensure a 
better uptake of the laundry detergent and/or the suds. 

5 In accordance with another feature of the invention, the 

housing is cabinet-shaped and has a wall, preferably, a side 
wall, and the conveyor circulates the laundry goods 
substantially parallel to the wall. 

10 In accordance with a further feature of the invention, the 
conveyor has a circulation extent and catches distributed 
along the circulation extent for taking up laundry goods and 
the catches are shaped to receive at least one of a hook, a 
laundry hanger, a clothes hanger, a hook of a laundry hanger, 

15 a hook of a clothes hanger, a clamping device of a laundry 
hanger, a clamping device of a clothes hanger, and a mesh 
laundry bag. 

In accordance with an added feature of the invention, the 
20 conveyor has conveying states dependent upon a laundry cycle 
to be performed, the conveying states including keeping the 
laundry goods stationary, circulating the laundry goods at a 
constant speed, and moving the laundry goods back and forth. 


25 In another segment of the circulation, nozzles may be disposed 
to spray the laundry goods with suds for soaking. The dirt is, 
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then, dissolved by the action of the detergent on the laundry 
goods . 


Then, the dissolved dirt is removed from the laundry goods in 
5 a rinsing cycle. The rinsing cycle can be realized by rinsing 
nozzles disposed in another segment of the circulation to 
spray rinse water on the laundry goods . 

In accordance with an additional feature of the invention, 
10 there is provided a pre-dehumidif ication device disposed in a 
given area of the circulation for at least partially removing 
liquid from the laundry goods. 

After the laundered goods are clean, it is advantageous to 
15 perform a step for the preliminary dehumidif ication of the 
laundry goods . 

In accordance with yet another feature of the invention, a 
pair of rollers disposed in the housing along the circulation 
20 effects the preliminary dehumidif ication of the laundry goods. 
The laundry goods are pulled through the pair of rollers by 
the conveyor device to at least partially extract the rinsing 
water in the laundry goods . 


2 5 In accordance with yet a further feature of the invention, the 
the pre-dehumidif ication is performed by pressing the laundry 
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goods against an absorbable fleece. Preferably, the laundry 
goods are pressed against the fleece in an area of the 
circulation by a roller and pulled along simultaneously by the 
conveyor sys tern . 

5 

At least in one area of the pressure point of the roller, the 
fleece takes up water from the laundered goods, thus, pre- 
dehumidifying the laundered goods. The fleece is, at least 
during pressing, substantially guided parallel to a motion of 
10 the respective laundry goods. 

In accordance with yet an added feature of the invention, the 
pre-dehumidif ication of the laundered goods is performed by 
hot or cold compressed air. The pre-dehumidif ication can be 
15 performed according to the outgoing air principle as well as 
according to the condensation dryer principle. 

In accordance with yet an additional feature of the invention, 
the pre-dehumidif ication device has an air supplying device to 
20 apply compressed air to the laundry goods. 

In accordance with again another feature of the invention, the 
pre-dehumidif ication device has a mesh for receiving thereat 
the laundry goods while the air supplying device is applying 
2 5 the compressed air. 
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The invention, furthermore, allows the integration of a drying 
and a smoothing and/or pressing function in the housing of the 
washing machine by disposing appropriate aggregates along the 
circulation of the laundry goods in the housing. 

5 

To realize the smoothing and/or pressing function, it is 
possible/ for example, to guide compressed air into the 
laundry goods by suspending the laundry goods at the conveyor 
belt, thus, "inflating" the laundry goods from the inside. To 
10 generate a counter pressure, the laundry goods can be 

simultaneously brushed with compressed air from the outside. 

In accordance with a concomitant feature of the invention, 
there are provided members disposed at the conveyor for 
15 holding the laundry goods, the members being fluidically 

connected to the integrated drying device for introducing hot 
air into the laundry goods through the members . 

Other features that are considered as characteristic for the 
2 0 invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a washing machine with conveyor device, it is, 
nevertheless, not intended to be limited to the details shown 
2 5 because various modifications and structural changes may be 
made therein without departing from the spirit of the 
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invention and within the scope and range of equivalents of the 
claims . 

The construction and method of operation of the invention, 
5 however, together with additional objects and advantages 
thereof, will be best understood from the following 
description of specific embodiments when read in connection 
with the accompanying drawings. 

10 Brief Description of the Drawings : 

FIG. 1 is a cross-sectional view through a washing machine 
according to the invention parallel to a plane of a conveyor 
belt; and 

15 FIG. 2 is a perspective view from above a washing machine 
according to the invention with a pressing function. 

Description of the Preferred Embodiments : 

Referring now to the figures of the drawings in detail and 
2 0 first, particularly to FIG. 1 thereof, there is shown a 
washing machine 1 having a cabinet- shaped housing 2. The 
height of the housing 2 may be, for example, up to 2 meters. 
The other dimensions of the washing machine 1, preferably, 
correspond to those of conventional household appliances. 

25 
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In the housing 2, a conveyor device, preferably, a continuous 
conveyor belt 3 is driven, redirected, and controlled by a 
non-illustrated motor of the washing machine 1 by non- 
illustrated rollers or gear wheels. Alternately, the conveyor 
5 device 3 may also be realized as a conveyor chain, for 
example . 

The conveyor belt 3 has catches that are developed as ears 4. 
Each of the ears 4 can take up a hook or a clip to fasten 

10 laundry goods to the conveyor belt 3. For example, the laundry 
goods 5 can be on a clothes hanger 6. The clothes hanger 6, 
then, engages with its hook at the ear 4. As such, the laundry 
goods 5 can be hung into the conveyor belt 3 similar to being 
hung on hangers in a clothes closet. The fact that the housing 

15 has the shape of a cabinet and the circulation is guided 

substantially parallel to a wall of the housing, preferably, 
to the sidewall of the housing, enormously simplifies the 
hanging and removing of the laundry goods. 

2 0 Spray nozzles 7 for spraying the laundered goods 5 with water 
are located at the interior side of the housing 2 . 
Furthermore, cleaning nozzles 8 are disposed along the 
conveyor belt 3 at the interior side of the housing 2 to spray 
suds on the laundry goods. Rinsing nozzles 20 are located 

25 below the cleaning nozzles 8 to spray the laundry goods 5 with 
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rinsing water and rinse out the dissolved dirt from the 
laundry goods 5 . 

A hot air compressor 9 is located at the opposite interior 
side of the housing 2 in an area of the conveyor belt 3 to 
brush the laundry goods 5 with warm or hot air. An absorbable 
fleece 10, which is guided over rollers 11 and 12, is located 
above the hot air compressor 9. At least one of the rollers 11 
or 12 can be driven to move the fleece substantially 
synchronous to a circulatory movement of the conveyor belt 3 
in the area of the fleece that directly faces and runs 
parallel to the conveyor belt 3 . 

Furthermore, there is a blower 13 in the housing 2. The blower 
13 may suction air or blow off exhaust air. A heat exchanger 
14, which is located in the back wall of the housing 2, is 
advantageously developed as a rinsing container. The rinsing 
container, thus, on one hand, has the function of storing the 
water for the rinsing cycles, while, at the same time, serving 
as a condenser for the condensation of the water taken up from 
the laundered goods 5 by the compressed air. The water in the 
rinsing container is preheated by the heat exchange with the 
condensing steam. This reduces the energy consumption of the 
washing machine 1 . 
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In the lower area of the housing 2, a lint screen 15 is in a 
suds collection container 22 that catches the water. Under the 
suds collection container 22 is a circulating pump 16 for 
wetting and/ or spraying the laundry goods 5 through the spray 
5 nozzles 7 and/or the cleaning nozzles 8, as well as an outflow 
pump 17 for re-circulating or pumping off suds through the 
hose 18. 

In a front area of the housing 2, below and/or above a door 
10 opening in the housing 2, can be placed a heater in the form 
of heating coils. These heating coils are not illustrated in 
FIG. 1. 

In preparation for the washing process, the laundry goods 5 
15 are, first, hung into the conveyor belt 3. If the laundry 

goods 5 are men's shirts or ladies' blouses, for example, it 
is advantageous to hang them on one respective clothes hanger 
into an eye 4 of the conveyor belt 3 . 

20 For other laundry goods, which cannot be hung easily onto a 
clothes hanger - such as underwear and socks, for example - 
the use of a mesh laundry bag is advantageous. One or more 
pieces of such laundry goods are placed into a mesh laundry 
bag having, at an upper end, a hook corresponding to the hook 

25 of the clothes hanger 6 shown in FIG. 1. Like a clothes hanger 


-12- 


ZTP0OP1206O 

6, the mesh laundry bag can, then, be hung with its hook into 
an eye 4 in the conveyor belt 3 . 

The laundry detergent is added to the suds collection 
5 container 22. This can occur through a storage- and dosage 

container combination according to the principle of a flush- in 
tray. 

After starting the washing cycle, the detergent will dissolve 
10 in the water bath and will be supplied to the cleaning nozzles 
8 at the appropriate time through the circulation pump 16. 

To perform a washing cycle, the conveyor belt 3 is brought 
into a circulating motion in a first step according to the 
15 direction of movement shown by the arrows 19. The circulation 
speed of the conveyor belt 3 and, thus, the laundry goods 5 
transported by the conveyor belt 3 corresponds to the 
respective required washing cycle speed. 

20 The spray nozzles 7 wet the passing laundry goods 5 to moisten 
the goods 5 and to accelerate the take-up of detergent in the 
laundry goods 5 . 

In a second step, the laundry goods pass the cleaning nozzles 
2 5 8, which spray suds on the laundry goods 5. The suds soak the 
laundry goods 5 and, thus, dissolve the dirt. 
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In a third step, fresh water is sprayed from the rinse nozzles 
20 to the passing laundry goods 5 to remove the dirt and the 
suds . 

5 

By non-illustrated sensors attached to the housing 2, the 
cleaning efficiency of the laundry goods 5 can be checked 
and/or the clouding of the suds can be measured and evaluated, 
if applicable. If the degree of cleanliness is not sufficient, 
10 the aforementioned steps can be repeated as often as 
necessary. 

The suds and/or the rinse water drips from the wet laundry 
goods 5 into the suds collection container 22 and is 

15 circulated from there to the cleaning nozzles 8 and/or pumped 
off by the outflow pump 17. In principle, it is not required 
with the washing machine 1 to introduce the laundry goods 5 
into the suds 23 in the suds collection container 22; rather, 
the suds are applied to the laundry goods 5 merely through the 

2 0 cleaning nozzles 8 in the shown example. 

To improve the water exchange, the laundry goods 5 can be 
placed against a guide. Furthermore, the process of water 
exchange and/or the water release can be intensified and 
25 accelerated with the help of a pair of rollers. 
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The completion of the wet phase, where the laundry goods are 
washed, is followed by the dry phase. After turning off the 
fresh water supply to the rinsing nozzles 20, dry, heated 
compressed air is supplied to the laundry goods over a 
5 compressor or the blower 13 for the drying process. The drying 
time and the related intensive air exchange with the air in 
the housing 2 can be shortened by an additional circulation or 
back and forth movement of the laundry goods 5 by the conveyor 
belt 3. 

10 

Prior to the actual drying of the laundry goods 5, it is 
advantageous to perform a pre-dehumidif ication of the laundry 
goods 5 . 

15 For such a purpose, in a first embodiment shown in FIG. 1, a 
pair of rollers 31, controlled electronically by non- 
illustrated spaced sensors, drives on both sides against the 
laundry goods 5 moved by the conveyor belt 3 so that the 
laundry goods 5 are pulled through the pair of rollers 31. The 

2 0 pressure exerted on the laundry goods 5 located between the 
rollers 31 of the roller pair presses the water from the 
laundry goods 5 and the water drips back into the suds 
collection container 22. Instead of a pair of rollers 31, it 
is also possible to provide a roller chain so that, rather 

2 5 than being pulled through the pair of rollers, the laundry 
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goods 5 are pulled through a roller chain disposed on both 
sides of the laundry goods 5. 

In the preferred embodiment shown in FIG. 1, the laundry goods 
5 are pulled against the fleece 10 by a roller 24 as soon as 
they have reached the area of the fleece 10. For such a 
purpose, the roller 24 moves into the direction of the arrow 
2 5 to press the laundry goods 5 against the fleece. At the 
point where the roller 24 meets the laundry goods 5, a 
pressure is exerted to press the laundry goods 5 against the 
fleece 10 so that the water in the laundry goods 5 is, at this 
point, at least partially absorbed by the fleece 10. At the 
same time, the conveyor belt moves the respective laundry 
goods 5 along the direction of movement of the arrow 19 so 
that the area where the roller 24 meets the laundry goods 5 
changes as well. 

Parallel to the movement of the conveyor belt 3 and the 
respective laundry goods 5, the fleece 10, which is guided on 
2 0 the rollers 11 and 12, also continues to move forward. This 
has the advantage that an area of the fleece 10, which is 
still dry and, thus, absorbable, is available at the point 
where the goods 5 are pressed against the fleece 10 by the 
roller 24. For example, the water absorbed in the fleece can 
25 be pressed out by another pair of non-illustrated rollers on 
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the side directly facing the housing 2 during the reverse 
motion of the water-soaked fleece. 


According to another preferred embodiment, the pre- 
5 humidif ication can occur by dry compressed air that is placed 
directly on the laundry goods . The dry air is evenly 
distributed by the hot air compressor and applied to the 
laundry goods. In addition, the laundry goods can be set 
between non-illustrated meshes during the application of the 
10 compressed air. Advantageously, the compressed air is added in 
a controlled process in partial steps. 

The aforementioned steps can be performed in combination or 
successively - even repeatedly - to obtain an optimum cleaning 
15 effect. 

FIG. 2 shows another preferred embodiment of the washing 
machine in accordance with the invention. The same reference 
symbols are used for the corresponding elements in the 
20 embodiment in FIG. 1 and the embodiment in FIG. 2. 

FIG. 2 shows a washing machine 2 with a smoothing- and 
pressing function. In the shown embodiment, the washing- and 
drying phases are followed by a smoothing and/or pressing 
25 phase. 
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The conveyor belt 3 is developed in two parts . Only the rear 
part of the conveyor belt 3 is shown in FIG. 2. Located 
between the two parts of the conveyor belt 3 are the members 
26, and the laundry goods 5 can be hung onto the members 26. 
5 The members 2 6 are developed with a hollow interior to convey 
compressed air. Hot air can be blown into the laundry goods 5 
that are hanging on the members 2 6 through a compressor 3 0 
and, then, through the members 26. 

Hot air compressors 9 are disposed along an interior side of 
the housing 2 . To realize the smoothing- and/or pressing 
function, hot air is blown into the laundry goods 5 through 
the members 2 6 so that the laundry goods 5 are loaded with the 
pressure of hot air from the inside. At the same time, the 
laundry goods 5 are moved past the hot air compressors 9 by 
the movement of the conveyor belt 3 in the direction of the 
arrow 19 so that the laundry goods 5 are loaded with 
compressed air from the outside as well and a counter-pressure 
is created. This leads to the desired smoothing and pressing 
effect . 

After completion of the smoothing and pressing process, the 
laundry goods 5 are in the ready-to-use position. They can be 
removed automatically from the washing machine 1 and sorted 
2 5 into a clothes- or laundry cabinet. 


10 


15 


20 
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